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447ABSTRACTS / Developmental Biology 306 (2007) 436–449ZPA. Tmem16a is a member of the Tmem16 family of proteins.
Members of this family have 8 predicted transmembrane
domains and a highly conserved 3′ domain of unknown
function. RNA in situ hybridization in our lab has demonstrated
expression of Tmem16a in a variety of tissues during mouse
development and the human orthologue of Tmem16a is
overexpressed in many cancers. We have generated a null allele
of Tmem16a by homologous recombination in embryonic stem
cells. Mice homozygous for this deletion have no apparent limb
defects, but die shortly after birth. We are currently investigating
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The thymus and parathyroids originate from the third
pharyngeal pouches, endodermal outpockets of the pharynx
that arise on mouse embryonic day 9.5 (E9.5). By E12.0,
the common primordium has detached from the pharynx
and undergoes a series of highly coordinated morphogenetic
events leading to cell differentiation and organisation into
organ primordia. These events include closure of the lumen
that was once continuous with the pharynx, condensation of
neural crest-derived mesenchyme around the thymic epithe-
lium to form a capsule, caudal migration away from the
site of origin and separation of the organs. We are using
wild type and mutant mice to begin to uncover the cellular
and molecular details of thymus and parathyroid morpho-
genesis. Many aspects of morphogenesis are disrupted in
Foxg1Cre;Bmp4 mutants, where Bmp4 is lost from the
endoderm and adjacent mesenchyme during early develop-
ment. In these embryos, patterning of the primordium,
organ formation and early cell differentiation events are
normal, but migration of the primordium is disrupted and
the thymus and parathyroids fail to separate from each
other. Furthermore, we have evidence from PTH-Ca-Gq
transgenic mice to suggest that Wnt signaling may also be
involved in the separation of the thymus and parathyroids.
In these mice, Wnt signaling, which is normally confined to
the prospective thymus domain, is allowed to occur in the
parathyroid domain as well, and the two organs completely
fail to separate. These results together imply that while
Bmp4 is required for specific aspects of morphogenesis, it
may be acting together with other signaling molecules
during some of these events.
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We describe a novel, Gli3-regulated, transmembrane protein
that directs cell migration and actin polymerisation and is
implicated in development of the lip and palate. Murine Fargo
(Focal Adhesion molecule Regulated by Gli) is embryonically
expressed from 11.5 dpc in the limb and craniofacial region.
Fargo is dysregulated in the anterior of polydactylous limbs of
Gli3 mutants and other Hedgehog-related mouse models,
indicating regulation through the Shh/Gli3 pathway. Wild-type
craniofacial expression is most notably observed in a strikingly
restricted spatial and temporal pattern at the point where the
maxillae fuse with the nasal processes to form the upper lip. In
the secondary palate, Fargo is expressed in the expanding
palatal shelves during expansion and fusion, after which time
Fargo is downregulated. At the cellular level, endogenous
Fargo protein localises to the plasma membrane at focal
adhesions – structures essential for cell migration. Stable
overexpression of Fargo in fibroblasts alters focal adhesion
localisation. This is accompanied by dramatic increase in actin
polymerisation, loss of cell polarity and a decrease of RhoA-
GTP. On the contrary, knockdown of Fargo leads to an increase
in RhoA-GTP and an associated change in actin stress bundle
formation. Real time microscopy reveals that Fargo over-
expressing cells have a reduced capacity for directed migration.
These data identify Fargo as a novel cell surface regulator of
focal adhesion and actin dynamics, with concomitant effects on
cell migration and polarity.
doi:10.1016/j.ydbio.2007.03.512
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Interdigital cell death (ICD) has been investigated for a long
time, however, the complete cohort of molecules involved and
their interactions are yet to be defined. Here we show that Fgf8
and retinoic acid (RA) antagonistically cooperate to define the
initiation of ICD. Exogenous Fgf8 blocks ICD, particularly
when applied just before ICD initiates. Detection of cell death
and Fgf8 expression in the same limb shows that Fgf8 down-
regulation in the distal ectoderm juxtaposed to the interdigital
